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(57) ABSTRACT 

The present disclosure concerns a bar code reader 10 that can 
both interpret bar codes and determine a feature of a target 
object 230 not having a bar code affixed thereto. The bar code 
reader includes a housing including one or more transparent 
windows H. V and defining a housing interior region. As a 
target object is Swiped or presented in relation to the trans 
parent windows an image of the target object is captured. A 
camera C1-C6 has an image capture sensor array positioned 
within the housing interior region for capturing an image of a 
bar code within a camera field of view. An image processing 
system has a processor for decoding a bar code carried by the 
target object. If the target object has no bar code, the image 
processing system determines a feature Such as a dimension 
of the target object from images captured by the imaging 
system. 
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IDENTIFICATION OF NON-BARCODED 
PRODUCTS 

FIELD OF THE INVENTION 

0001. The present invention relates to an imaging-based 
bar code reader for identifying non-barcoded products. 

BACKGROUND OF THE INVENTION 

0002. A bar code is a coded pattern of graphical indicia 
comprised of a series of bars and spaces of varying widths, the 
bars and spaces having differing light reflecting characteris 
tics. The pattern of the bars and spaces encode information. 
Barcode may be one dimensional (e.g., UPC barcode) or two 
dimensional (e.g., DataMatrix bar code). Systems that read, 
that is, image and decode bar codes employing imaging cam 
era systems are typically referred to as imaging-based bar 
code readers or bar code scanners. 
0003 Imaging-based bar code readers may be portable or 
stationary. A portable bar code reader is one that is adapted to 
be held in a user's hand and moved with respect to a target 
indicia, such as a target bar code, to be read, that is, imaged 
and decoded. Stationary bar code readers are mounted in a 
fixed position, for example, relative to a point-of-sales 
counter. Target objects, e.g., a product package that includes 
a target bar code, are moved or Swiped past one of the one or 
more transparent windows and thereby pass within a field of 
view of the stationary bar code readers. The bar code reader 
typically provides an audible and/or visual signal to indicate 
the target bar code has been Successfully imaged and 
decoded. 
0004. A typical example where a stationary imaging 
based bar code reader would be utilized includes a point of 
sale counter/cash register where customers pay for their pur 
chases. The reader is typically enclosed in a housing that is 
installed in the counter and normally includes a vertically 
oriented transparent window and/or a horizontally oriented 
transparent window, either of which may be used for reading 
the target bar code affixed to the target object, i.e., the product 
or product packaging for the product having the target bar 
code imprinted or affixed to it. The sales person (or customer 
in the case of self-service check out) sequentially presents 
each target object's bar code either to the vertically oriented 
window or the horizontally oriented window, whichever is 
more convenient given the specific size and shape of the target 
object and the position of the bar code on the target object. 
0005. A stationary imaging-based bar code reader that has 
a plurality of imaging cameras can be referred to as a multi 
camera imaging-based scanner or bar code reader. In a multi 
camera imaging reader, each camera system typically is posi 
tioned behind one of the plurality of transparent windows 
such that it has a different field of view from every other 
camera system. While the fields of view may overlap to some 
degree, the effective or total field of view of the reader is 
increased by adding additional camera systems. Hence, the 
desirability of multi-camera readers as compared to single 
camera readers which have a smaller effective field of view 
and require presentation of a target bar code to the reader in a 
very limited orientation to obtain a successful, decodable 
image, that is, an image of the target bar code that is decod 
able. 

0006 U.S. Pat. No. 5,717,195 to Feng et all concerns an 
“Imaging Based Slot Datform Reader having a mirror, cam 
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era assembly with photosensor array and a illumination sys 
tem. The disclosure of this patent is incorporated herein by 
reference. 
0007 Barcode scanners using imagers have become com 
mon in many retail applications. In theory, an imaging bar 
code reader could capture animage of an item such as a screw, 
bolt, washer etc to identify the product. Merely capturing an 
image is not enough to allow the particular part to be identi 
fied. Identifying a screw requires a measurement of the length 
and diameter of the screw's threaded portion. The identifica 
tion also requires thread pitch and an identification of the 
screw head. Both the shape and the size of the features must 
be obtained to accurately identify the screw. Similar measure 
ments are needed to identify a bolt, washer, nail etc. 
0008. Some items sold in retail stores do not have labels 
bearing barcodes so they cannot be scanned at the cash reg 
ister. Examples of Such products are screws, nails, nuts and 
washers all of which can be purchased at home improvement 
stores. When these items are purchased the sales clerk must 
identify the item, typically by comparing it to a picture 
located near the cash register and then manually entering a 
SKU number via the cash register keyboard. This is time 
consuming and there is a good chance the wrong SKU num 
ber will be entered either because the wrong item is identified 
or the clerk makes an error in entering the SKU into the cash 
register. Other items such as fruit or vegetables are sold in 
Supermarkets that do not have bar codes but may have iden 
tifying indicia which must be manually entered by the clerk. 

SUMMARY OF THE INVENTION 

0009. The present disclosure concerns a bar code reader 
that can both interpret bar codes and determine a feature of a 
target object not having a bar code affixed thereto. The bar 
code reader includes a housing including one or more trans 
parent windows and defining a housing interior region. As a 
target object is Swiped or presented in relation to the trans 
parent windows an image of the target object is captured. 
0010. A camera has an image capture sensor array posi 
tioned within the housing interior region for capturing an 
image of a bar code within a camera field of view. An image 
processing system has a processor for decoding a bar code 
carried by the target object. If the target object has no bar 
code, the image processing system determines a feature of the 
target object from images captured by the imaging system. 
0011. These and other objects, advantages, and features of 
the exemplary embodiment of the invention are described in 
detail in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a perspective view of a bar code reader 
having a vertical and a horizontal window through which bar 
codes are viewed by multiple cameras within the reader con 
structed in accordance with one example embodiment of the 
present disclosure; 
(0013 FIG. 2 is a perspective view of the reader of FIG. 1 
with a portion of the reader housing removed to illustrate 
three cameras forming a portion of a plurality of cameras 
located on a printed circuit board; 
0014 FIGS. 3 and 4 are perspective views showing a posi 
tion of three additional cameras forming a portion of a plu 
rality of cameras located on a printed circuitboard resulting in 
a total of six cameras constructed in accordance with one 
example embodiment of the present disclosure; 
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0015 FIG. 5 is a schematic block diagram of selected 
systems and electrical circuitry of the bar code reader of FIG. 
1; 
0016 FIG. 6 is a perspective view of an imaging dual 
window scanner constructed in accordance with another 
example embodiment of the present disclosure; 
0017 FIG. 7 is a perspective view of the imaging dual 
window Scanner of FIG. 6, projecting an imaging field-of 
view from a horizontal window; 
0018 FIG. 8 is a perspective view of the imaging dual 
window scanner of FIG. 7, illustrating an imaging pattern; 
0019 FIG.9 is a plan view of the horizontal window with 
an object not containing a bar code for identification by the 
bar code reader; 
0020 FIG. 10 and 10A are depictions of a support such as 
a weighing scale for parts or objects not having a bar code 
affixed thereto; 
0021 FIG. 11 is a perspective view of a handheld bar code 
reader positioned on a Support or stand Such as a weighing 
scale; and 
0022 FIG. 12 is a flow chart of one sequence of evalua 
tions performed by the exemplary bar code reader. 

DETAILED DESCRIPTION 

0023 FIG.1 depicts a stationary barcode reader 10 having 
an image and decoder system Supported within an interior 
region 18 of a housing 20 (see FIG.1). The housing 20 may be 
integrated into a sales counter that of a point of sales system 
that includes, for example, a cash register, a touch screen 
visual display or other type user interface and a printer for 
generating sales receipts. The housing 20 depicted in FIG. 1 
includes two transparent windows H.V so that objects moved 
or positioned outside the housing can be imaged. 
0024. In the exemplary embodiment, multiple cameras 
C1-C6 are mounted to a printed circuit board 22 inside the 
housing and each camera defines a two-dimensional field-of 
view FV1, FV2, FV3, FV4, FV5, FV6. Positioned behind and 
adjacent to the windows H.V are reflective mirrors that define 
a given camera field-of-view such that the respective fields 
of-view FV1-FV6 pass from the housing 20 through the win 
dows to create an effective total field-of-view (TFV) for the 
reader 10 in a region of the windows H.V. outside the housing 
20. Because each camera C1-C6 has an effective working 
range WR (shown schematically in FIG. 5) over which a 
target bar code 30 may be successfully imaged and decoded, 
there is an effective target area in front of the windows H. V 
within which a target bar code 30 presented for reading may 
be successfully imaged and decoded. 
0025. In accordance with one use, either a sales person or 
a customer will present or Swipe a product or target object 32 
selected for purchase to the housing 20. FIG. 11 depicts a 
handheld bar code reader 24 supported by a stand or support 
25 Such as the reader described in greater detailing in copend 
ing U.S. patent application Ser. No. 1 1/441.727, filed May 26, 
2006 entitled “Hand Held Bar Code Reader with Improved 
Image Capture. The disclosure of this copending patent 
application is incorporated herein by reference. For one class 
of items, a target bar code 30 imprinted or affixed to the target 
object 32 will be presented in or swiped through a region near 
the windows H. V for reading, that is, imaging and decoding 
of the coded indicia of the target barcode. For another class of 
items, the object has no bar code and the imaging system 12 
identifies the item based upon measurements of the dimen 
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sions or other features of the item derived from its image such 
as indicia on or attached to the object. 

Imaging Optics 

0026. Each camera assembly C1-C6 of the imaging sys 
tem 12 captures a series of image frames of its respective 
field-of-view FV1-FV6. The series of image frames for each 
camera assembly C1-C6 is shown schematically as IF1, IF2, 
IF3, IF4, IF5, IF6 in FIG. 7. Each series of image frames 
IF1-IF6 comprises a sequence of individual image frames 
generated by the respective cameras C1-C6. As seen in the 
drawings, the designation IF1, for example, represents mul 
tiple successive images obtained from the camera C1. As is 
conventional with imaging cameras, the image frames IF1 
IF6 are in the form of respective digital signals representative 
of raw gray scale values generated by each of the camera 
assembly C1-C6. 
0027 Digital signals 35 that make up the frames are 
coupled to a bus interface 42, where the signals are multi 
plexed by a multiplexer 43 and then communicated to a 
memory 44 in an organized fashion so that the processor 
knows which image representation belong to a given camera. 
0028. The image processors 15 access the image frames 
IF1-IF6 from memory 44 and search for image frames that 
include an imaged target bar code 30'. If the imaged target bar 
code 30' is present and decodable in one or more image 
frames, the decoder 16 attempts to decode the imaged target 
bar code 30' using one or more of the image frames having the 
imaged target bar code 30' or a portion thereof. If no bar code 
is present, the image processors look for items such as the 
screw 230 shown in FIG. 9 within the image. 
0029. Each camera includes a charged coupled device 
(CCD), a complementary metal oxide semiconductor 
(CMOS), or other imaging pixel array, operating under the 
control of the imaging processing system 40. In one exem 
plary embodiment, the sensor array comprises a two-dimen 
sional (2D) CMOS array with a typical size of the pixel array 
being on the order of 752x480 pixels. The illumination-re 
ceiving pixels of the sensor array define a sensor array Surface 
secured to a printed circuit board for stability. The sensor 
array Surface is Substantially perpendicular to an optical axis 
of the imaging lens assembly, that is, a Z axis that is perpen 
dicular to the sensor array surface would be substantially 
parallel to the optical axis of the focusing lens. The pixels of 
the sensor array Surface are disposed in an orthogonal 
arrangement of rows and columns of pixels. 
0030 The reader circuitry 11 includes imaging system 12, 
the memory 44 and a power Supply 11a. The power Supply 
11a is electrically coupled to and provides power to the cir 
cuitry 11 of the reader. Optionally, the reader 10 may include 
an illumination system 60 (shown schematically in FIG. 7) 
which provides illumination to illuminate the effective total 
field-of-view to facilitate obtaining an image 30' of a target 
bar code 30 that has sufficient resolution and clarity for 
decoding. An exemplary system uses light emitting diodes 
closely spaced from an associated charge coupled device for 
each of the cameras C1-C6 that are selectively activated to 
emit light under control of the processors 15. 

Decoding Images 

0031. As is best seen in FIG. 5, the digital signals 35 are 
received by the bus interface 42 of the image processing 
system 40, which may include the multiplexer 43, operating 
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under the control of an application specific integrated circuit 
(ASIC) 46, to serialize the image data contained in the digital 
signals 35. The digitized values of the digitized signal 35 are 
stored in the memory 44. The digital values GSV constitute a 
digitized version of the series of image frames IF1-IF6, which 
for each camera assembly C1-C6 and for each image frame is 
representative of the image projected by the imaging lens 
assembly onto the pixel array during an exposure period. If 
the field-of-view of the imaging lens assembly includes the 
target bar code 30, then a digital image 30' of the target bar 
code 30 is obtained. 
0032. The decoding circuitry 14 performs a process 110 
on selected image frames by getting an image 120 from 
memory and determining 122 if the image has a barcode. If so 
the processor 15 attempts to decode 124 any decodable image 
within the image frames, e.g., the imaged target bar code 30'. 
If the decoding is successful, decoded data 56, representative 
of the data/information coded in the target bar code 30 is then 
output 126 via a data output port 58 and/or displayed to a user 
of the reader 10 via a display 59. Upon achieving a good read 
of the target bar code 30, that is, the bar code 30 was success 
fully imaged and decoded, a speaker 34b and/or an indicator 
LED 34a is activated by the bar code reader circuitry 11 to 
indicate to the user that the target bar code 30 has been 
Successfully read. 
0033. To acquire data from images of items that do not 
have barcodes with a barcode reader 10 requires a knowledge 
of the pixel per inch at a location having a fixed distance to the 
object or item that is imaged. For example a multiple camera 
reader has a window Hupon which objects, such as a screw 
230, being imaged can be positioned during imaging. One 
goal of use of the reader is to determine the pitch, length and 
type of screw based on length dimensions of the features of 
the screw. The reader can also distinguish, for example, 
between various head shapes (flat head versus rounded etc) by 
comparing the imaged shapes with a database of shapes 
stored in memory of the reader or stored in a host computer 
with which the reader communicates. The reader 10 looks at 
the object through the window H on which it rests so the 
distance from the imager or camera is known and measure 
ments of the item are based on a fixed relation of pixels per 
inch of the sensor array that captures the image. 
0034. Another way to use an imaging based bar code 
reader is to image the item simultaneously with a target Such 
a grid 231 (FIG. 10) on a weighing scale 234. Although in the 
embodiment of FIG. 10 the scale is separate from the reader 
10 shown in FIG.1, a scale could be incorporated into a reader 
10 and the weighing surface would be part of the horizontal 
window H onto which products are placed. The grid has a 
specified known grid spacing between markings such as 
inches, centimeters etc. Such a system can be used with a 
handheld image reader 24 (FIG. 11) wherein the target is at or 
near the cash register or check out station so the item can be 
placed on the target grid 231 and the item and target are 
imaged simultaneously. No particular distance between the 
target grid 231 and reader is required. If no markings are 
present, however the spacing must be constant such as 
achieved by having the reader 24 mounted in the stand 25. The 
reader then uses a pre-calibrated pixel per dimension value to 
determine object features. 
0035. The support surface 232 shown in FIG. 10 can have 
a groove or be slightly concave (FIG. 10A) to keep round 
items from rolling away and in the exemplary embodiment 
this surface is bound by an included border 233. There can 
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also be location features such as pins or other raised areas 
designed to enable a user to position an object on the target in 
a consistent way. This makes it easier for the bar code reader 
to locate the item being imaged in its field of view. In one 
embodiment, a surface 232 on which the grid 231 is affixed is 
a weighing scale Surface or platform that forms part of the 
scale 234 and which transmits weight signals back to the 
processor or processors 15 in the reader for use in identifying 
features of non-bar code carrying parts. 
0036. The size of the object being imaged can be com 
pared to reference marks on the grid. For example, if the 
marks are an inch apart, the processor can count pixels to see 
how many pixels appear between the marks, establishing a 
pixels per inch reference value. Such calibration would typi 
cally be done during manufacture of the reader. 
0037 Pixels distances across various dimensions of the 
object being imaged are Subsequently determined during use 
of the reader to measure those features of the object of con 
cern. Different classes of objects are identified by different 
features. A generic class type (screw, bolt, nut etc) is entered 
130 at a user input to the reader. The reader determines 132 a 
specific feature of the object based on knowledge conveyed 
by the generic class object. Alternately, a variety of different 
classes are stored in the reader and the reader processor 15 
determines by means of pattern matching the image of the 
object what generic class the object falls into. Once all fea 
tures of an item (possibly including its weight) have been 
determined the processor identifies 134 the item and option 
ally displays the information on a visual display. 
0038. In a stationary reader such as the one shown in FIG. 
9, the distance to the window H is know and the number of 
pixels per inch can be programmed into the reader memory or 
calibrated into the reader by scanning a calibration target 240 
during a calibration procedure at the factory. Reference marks 
are not visible in the same image as the object or item being 
measured after the calibration has been completed. 
0039. Another possibility is to have reference marks 242 
inside the scanner near an edge of the window, within the 
camera field of view. In this instance fold mirrors are designed 
to extend the visible camera field of view outside the borders 
of the clear window aperture such as the aperture defined by 
the window H. Calibration marks around the window or on a 
calibration target placed on the window allow the reader to 
determine pixels per inch anywhere on the window even if the 
window is tilted with respect to the camera. 
0040. In the case of individual fruit or vegetables which 
have an identification stick but not a bar code, the number can 
be scanned and interpreted by the imager using an optical 
character recognition technology. Use of Such optical char 
acter recognition can eliminate the need for manual data entry 
of such codes and instead allow the reader to determine the 
code and correlate the code with the product. 
0041. In one embodiment, the reader 10 is used in con 
junction with a scale 234 that weighs items sitting on the 
horizontal window H. The scale can be used to confirm that 
the item has been correctly identified. For example, once a 
screw has been measured by the processors 15, and an iden 
tification has been tentatively made, the weight of the screw, 
as measured by the scale during the optical measurement 
process, is compared to a database of weights of various 
screws, nuts, washers, etc that are sold in a given store loca 
tion. If the measured weight and the weight in the database 
match, it is highly likely that the identification is correct. 
Once an individual item has been identified, the scale count 
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multiple items, if they are all placed on the scale by dividing 
the total weight by the unit weight determined for a single 
item. The customer can be charged for the correct number of 
screws without the clerk counting them. 
0042. The scale can also help distinguish between washers 
of different thickness, which will have different weights. 
Different thicknesses will not be distinguishable by the pro 
cessors. Weights will also help distinguish screws, nuts and 
washers made of different materials. Stores may sell both 
metal and plastic screws, nuts and washers. The color (if a 
color reader is used) or gray Scale value (with a monochrome 
sensor) can also help distinguish different finishes or materi 
als. If a hand held Scanner is being used a scale can be placed 
below or near the reader where the items being identified are 
to be placed. The weight database can be automatically cre 
ated when new items are added to the store's inventory by 
storing the measured weight when a scanner sees a new item. 
Weights of several items can be averaged for more accurate 
standard weight for each item. 

Camera Field of View 

0043 Referring now to FIG. 2, a dual window bar code 
reader includes the printed circuit board 22 having six imag 
ing cameras thereon, where three cameras having a field-of 
view extending from a generally horizontal window H are 
shown, namely C1, C2, and C3. Camera or imager C1 and its 
associated optics faces generally vertically upward toward an 
inclined folding mirror M1A substantially directly overhead 
at a left side of the horizontal window H. The folding mirror 
M1A faces another inclined narrow folding mirror M1B 
located at a right side of the horizontal window H. The folding 
mirror M1B faces still another inclined wide folding mirror 
M1C adjacent the mirror M1A. The folding mirror M1C faces 
out through the generally horizontal window H toward the 
right side of the dual window Scanner Such to forman imaging 
field-of-view 210 illustrated in FIG. 7. A region of imaging 
coverage 220 resulting from the field-of-view projected from 
camera C1 is produced, Substantially filling the scanning area 
illustrated on the horizontal window H in FIG. 8. Note, by 
adjusting the size and orangle of one or more of the mirrors, 
the field of view is adjusted to include the marking 242. 
0044) The camera or imager C3 and its associated optics 
are symmetrical with respect to a center line of the reader to 
imager C1. Camera C3 faces generally vertically upward 
toward an incline folding mirror M3A substantially directly 
overhead at a right side of the horizontal window H. The 
folding mirror M3A faces another inclined narrow folding 
mirror M3B located at a left side of the horizontal window H. 
The folding mirror M3B faces still another inclined wide 
folding mirror M3C adjacent the mirror M3A. The folding 
mirror M3C faces out through the generally horizontal win 
dow H toward the left side of the dual window reader. 
0045 Imager or camera C2 and its associated optics are 
located between imagers C1 and C3 and their associated 
optics. Imager C2 faces generally vertically upward toward 
an inclined folding mirror M2A substantially directly over 
head generally centrally of the horizontal window H at one 
end thereof. The folding mirror M2A faces another inclined 
folding mirror M2B located at the opposite end of the hori 
Zontal window H. The folding mirror M2B faces out through 
the window H in an upward direction toward the vertical 
window V in the housing 20. 
0046. As illustrated in FIG. 3, the dual window reader has 
a camera or imager C4 and its associated optics faces gener 
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ally vertically upward toward an incline folding mirror M4A 
substantially directly overhead at a left side of the vertical 
window V. The folding mirror M4A faces another inclined 
narrow folding mirror M4B located at a right side of the 
vertical windowV. The folding mirror M4B faces still another 
inclined wide folding mirror M4C adjacent the mirror M4A. 
The folding mirror M4C faces out through the generally 
vertical window V toward the right side of the dual window 
reader. 

0047. In FIG. 4 camera or imager C6 and its associated 
optics is mirror symmetrical to imager C4. Camera C6 faces 
generally vertically upward toward an incline folding mirror 
M6A substantially directly overhead at a right side of the 
vertical window V. The folding mirror M6A faces another 
inclined narrow folding mirror M6B located at a left side of 
the vertical window V. The folding mirror M6B faces still 
another inclined wide folding mirror M6C adjacent the mirror 
M6A. The folding mirror M6C faces out through the gener 
ally vertical window V toward the left side of the dual window 
reader. 
0048. In FIG. 4, imager or camera C5 and its associated 
optics are located generally centrally between imagers C4 
and C6 and their associated optics. Imager C5 faces generally 
vertically upward toward an inclined folding mirror M5A 
substantially directly overhead generally centrally of the ver 
tical window V at one end thereof. The folding mirror M5A 
faces out through the window V in a downward direction 
toward the horizontal window H in the housing 20. 
0049 Features and functions of the fold mirrors shown in 
the figures are described in further detail in U.S. patent appli 
cation Ser. No. 12/245,111 to Drzymala et al filed Oct. 3, 
2008 which is incorporated herein by reference. When a 
mirror is used in an optical layout to reflect the reader field of 
view to another direction, the mirror may be thought of as an 
aperture (an aperture is a defined as a hole or an opening 
through which light is admitted). The depictions in the 
copending application show optical layouts which represent 
one or more fold mirrors that achieve long path lengths within 
the reader housing. When the mirror clips or defines the 
imaging or camera field of view it is referred to as vignetting. 
When the mirror clips extraneous or unneeded light from a 
Source such as a light emitting diode, it is commonly referred 
to as baffling. In the Figures three fold mirrors are used to 
define a given field of view. Other numbers of mirrors, how 
ever, could be used to direct light to a field of view outside the 
housing. 
0050 What have been described above are examples of the 
present invention. It is, of course, not possible to describe 
every conceivable combination of components or methodolo 
gies for purposes of describing the present invention, but one 
of ordinary skill in the art will recognize that many further 
combinations and permutations of the present invention are 
possible. Accordingly, the present invention is intended to 
embrace all such alterations, modifications and variations that 
fall within the spirit and scope of the appended claims. 

1. A bar code reader for reading bar codes and determining 
a feature of a target object not having a bar code affixed 
thereto, the bar code reader comprising: 

a housing including one or more transparent windows and 
defining a housing interior region, a target object being 
Swiped or presented in relation to the transparent win 
dows for imaging a target object; 
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a camera having an image capture sensor array positioned 
within the housing interior region for capturing an image 
of a bar code within a camera field of view; 

and 
an image processing system comprising a processor for 

decoding a bar code carried by the target object or in the 
absence of a bar code, determining a feature of the target 
object from images captured by the imaging system. 

2. The bar code reader of claim 1 wherein the feature is 
indicia identified by optical character recognition from 
images of the object. 

3. The bar code reader of claim 1 wherein the feature is a 
length dimension of a characteristic of the target object. 

4. The bar code reader of claim 1 wherein the housing has 
a horizontal window onto which the target object is placed for 
imaging. 

5. The bar code reader of claim 1 further comprising a 
calibration scale attached to the housing having regularly 
spaced markings for imaging by the processing system for 
calibrating said processing system. 

6. The bar code reader of claim 1 additionally comprising 
a calibration object having a visible calibration scale affixed 
thereto for imaging by the camera to allow the image process 
ing system to determine dimensions of object features within 
the field of view. 

7. The bar code reader of claim 1 wherein the image pro 
cessing system correlates picture element spacing with spac 
ings between markings on the visible calibration scale. 

8. The bar code reader of claim 1 wherein the image pro 
cessing system comprising an optical character recognition 
program for interpreting indicia on a target object having no 
bar code. 

9. The bar code reader of claim 1 additionally comprising 
a scale and wherein a feature of an item not having a bar code 
affixed thereto is the items weight. 

10. A method for imaging a target bar code comprising: 
providing a housing having one or more transparent win 
dows that define a region for movement and/or position 
ing of an object having a bar code; 

positioning a camera having a sensor array within the hous 
ing for imaging bar codes on objects outside the hous 
ing: 

capturing an image from a camera field of view as light 
from said field of view impinges onto said sensor array; 
and 

interpreting images from the camera field of view to deter 
mine a presence of a barcode and if present decoding the 
bar code and if not present determining a feature of the 
target object within the camera field of view. 

11. The method of claim 10 wherein the feature is an 
indicia and further comprising determining said indicia using 
optical character recognition from the image. 

12. The method of claim 10 wherein the feature is a length 
dimension of the object. 

13. The method of claim 10 additionally comprising cap 
turing an image of a calibration object having markings regu 
larly spaced across an extent of said calibration object and 
calibrating the sensor array to determine a pixel per length 
characteristic of said reader. 

14. The method of claim 13 wherein the calibration object 
is placed over at least a portion of one of said windows and 
then removed subsequent to capturing the image of said cali 
bration object. 
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15. The method of claim 13 wherein imaging of the cali 
bration object is performed prior to delivery of the reader to a 
customer and a pixel per length characteristic is stored in a 
memory of the reader. 

16. The method of claim 10 comprising placing a target 
object in close proximity to a calibration object having regu 
lar markings to simultaneously image both the calibration 
object and the target object and then correlating the feature 
with spacings between markings on the calibration object. 

17. The method of claim 10 comprising determining a 
weight of an item not bearing a bar code. 

18. The method of claim 17 wherein the weight of an item 
is used to confirm a visual determination of another item 
feature based on an image of that item. 

19. The method of claim 17 wherein multiple items are 
placed on a scale Surface and the weight of the multiple 
number of items is used to count said items by dividing a total 
weight by a unit weight per item. 

20. An imaging system for use in a multi-camera imaging 
based bar code reader having a housing Supporting a plurality 
of transparent windows and defining an interior region, a 
target object being presented near or moved with respect to 
the plurality of windows for imaging a target bar code on a 
target object, the imaging system comprising: 

a plurality of camera assemblies coupled to an image pro 
cessing system, each camera assembly of the plurality of 
camera assemblies being positioned within the housing 
interior position and defining a field of view which is 
different thanafield of view of each other camera assem 
bly of the plurality of camera assemblies, each camera 
assembly including a sensor array and a light Source in 
close proximity to the sensor array for illuminating a 
field of view: 

one or more mirrors associated with each of the plurality of 
camera assemblies for returning light bouncing off a 
target object back to the sensor array of said camera 
assembly; and 

one or more processors for evaluating images captured by 
said plurality of camera assemblies to determine a non 
bar code feature of target objects either presented within 
or Swiped through at least one camera field of view. 

21. The system of claim 20 a calibration object is imaged to 
calibrate the reader and wherein the feature is a length dimen 
sion of a target object. 

22. An imaging-based bar code reader for imaging a target 
bar code on a target object, the bar code reader comprising: 

a housing Supporting one or more transparent windows and 
defining an interior region, a target object being pre 
sented to or Swiped through the housing for imaging a 
target bar code; 

an imaging System comprising 
camera means having an image capture sensor array 

positioned within the housing interior region for cap 
turing an image of a bar code within a camera field of 
view; 

light Source means for the camera means positioned in 
close proximity to the image capture sensor of said 
camera for emitting light; and 

light reflecting means for defining multiple camera 
fields of view including mirrors positioned with 
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respect to said light source and the sensor array along image processing means for selectively activating the light 
a light path to transmit light from the light source Source means and identifying a bar code or non-bar code 
means to the field of view and transmit light that features from images captured by the imaging system. 
bounces from a target in the field of view back along 
said light path to the image capture sensor array; and ck 


